Abstract. This paper proposes a cooperative communication scheme for improving wireless communication performance. By the distance of between transmitter and receiver, the signal from the transmitter is distorted for various reasons such as inter-cell interference (ICI), power reduction, incorrect channel estimation. In order to solve problems, the proposed scheme uses the relay. By the relay, the communication performance improves. Because the relay is located in between transmitter and receiver In this paper, the relay uses AF scheme for transmitting two signals at the same time.
Introduction
Recently wireless communication system demands high reliability and transmission rate. In order to obtain improved communication performance, many new techniques have been developed.
Orthogonal frequency division multiplexing (OFDM) system is used in latest communication system such as, long term evolution (LTE), wireless local area network (WLAN). The OFDM system uses orthogonal multi carrier for transmission. Therefore, The OFDM system provides high frequency efficiency and robustness for multi-path fading. The multiple-input multiple-output (MIMO) system is studied for improved wireless communication. The MIMO system uses multiple antennas to obtain high data rate and diversity gain. By the number of antennas in the transmitter and receiver, wireless communication system is defined as single-input single-out (SISO), multiple-input multiple-output (MIMO), multiple-input single-out (MISO) and single-input multiple-out (SIMO). The MIMO system is effective scheme to signal's multi-path fading that causes the attenuation and distortion. But there are limits of MIMO system such as device size, transmission power, complexity on the mobile device. The cooperative communication was proposed to solve problems of MIMO system [1] .
In the cooperative communication, devices share the antenna. It makes the virtual MIMO system without additional antenna equip and communication system obtains diversity gain. The relay is name of device that shares antenna. The relay receives signal from the source and forwarding to the destination. The destination receives the same signal from both the source and the relay [2] . This paper proposes the cooperative communication scheme for device is located in edge of cell. The proposed cooperative communication scheme adds the relay to obtain diversity gain. The relay is received two signals at the same time by sources and forwarding to the destination. The destination detects the signals using minimum mean square error (MMSE) scheme [3] .
The remaining sections are composed as follows. Section 2 represents the system model and explains proposed scheme. In section 3 shows simulation results and section 4 states conclusion.
2
System model of the proposed communication scheme Fig.1 position of destination is out of circle. Therefore, communication performance is very low. This paper proposes to solve this problem. The relay is located in inner circle both of source 1 and source 2. The relay receives reliable signal than destination and sand to received signals to destination. The relay uses amplify-and-forward (AF) scheme for sanding to destination. The destination demodulates signals by MMSE detection scheme. It is assumed that the destination has two antennas.
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The signal from the base station is transmitted by passing through the Rayleigh fading channel. This transmitted signal also suffers complex Gaussian random noise added by receiver. The received signal vector is expressed as follows,
where H is complex channel matrix and X is complex OFDM symbols. n is complex additive white Gaussian noise (AWGN) that has zero mean and variance 2 . Time slot 2
In proposed system transmitted signals are amplified by AF scheme. Table 1 shows Transmission system of the proposed scheme. At the time slot 1, source transmits to relay and relay send to destination at next time slot. The ℎ 1 means channel state between source 1 and relay. Similarly, ℎ 2 means channel state between source 2 and relay. In the destination, received signal are represented in equation as follows,
The transmitted signals are detected by the minimum mean square error (MMSE) detection scheme. The form of the MMSE matrix is represented as follows,
where H H is a form the self-adjoint matrix that is composed of a complex square matrix with own conjugate transpose, I means a form of the unit matrix and 2 is noise variance.
In the cooperative communication, The AF scheme only amplifies the received signal from the source forwarding to destination. The AF scheme is simply realized. But AF scheme has the problem that noise is amplified with signal. The amplified noise degrades the detection performance. When amplified noise is large, the communication system has low performance. In the system model, the relay received reliable signals by assumption. In this section, we evaluate the performance of the proposed scheme. For the simulation, The fast Fourier transform (FFT) size is 64, the cyclic prefix size is 16 and 16QAM modulation is used. The signal goes through 7-path Rayleigh fading channel Fig. 2 shows BER performance of proposed scheme compared with conventional scheme. The proposed scheme has high BER performance among conventional schemes According to the simulation results, the proposed scheme can obtain the improved BER performance.
Conclusion
In order to achieve high performance in the poor channel state, this paper proposes scheme that using cooperative communication. If the state of channel condition is Advanced Science and Technology Letters Vol.122 (ASP 2016) poor and the path loss is large, the signal from the base station suffers the attenuation. he proposed scheme applies AF scheme and MMSE detection scheme. Therefore, the proposed scheme provides high BER performance. It means the proposed scheme is useful for the wireless communication system.
